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[0 0 0 1 ] 

mz.fz ^mwmw <d^vj.~ ^wm k m -t & $> <d x & & 0 

[0 0 0 2] 

Jt^fi^m^£flJ#p-f -S^W ^^>^#2»#^i LX^V - 7=VM 7. h flX V»S 

0 ; W - ^ i; 7 - h 7 > ^ ^ a- y ^ m O S F E T , IGBT (Insulated 
Gate Bipolar Transistor) <Jfj&** >9 > i©HlGBTI±, mJEIElHc J: & Igftj^^gcJI 

Km^hiiX^Z> 0 
[0 0 0 3 ] 

^10 0li, lOltf - K V 1 0 2 fctoAfc-NMStteff^ 1 0 3 £^£p-f 

&;fe§Ml 0 4 Jfc&^l 0 4 ii, i^W}Ul 0 1 fc55T- K'J > ^SP 1 0 2 <75 

mwm=?- 1 o 3 i± mmr- v ? v ^ y=j7, 2 (igbt) & b & ^ 0 

[0 0 0 4] 

imUl 0 1 (±, ilfll (NI) 3MJH£Oi53g#i;J§ 1 0 6 tf^TlKCtlt^i 

1 SmM (N + M) ^mfaO^y 77ll07t, fjl 1 ill^ifo^lii 1 0 6 <75 

±.u^fm^^tzm2mmm (pd 1 0 8 i2fii#if»^ 

-^H 1 0 8 0_h^^?f^$tL7t:^ lill (NI) #2»#:<75:r_5 y 9 %M 1 0 9 ^ 
5 y 1 0 9 ^j^tl^-^ y *M 1 10i, ^2«M^2i#«^-^lt 1 0 

8 <D^^*?pffim±Kmmifci 1 l-e^LTf^^ftTt:^- msi 1 2frb%t), m 

1 illfi#(?)^ - 7 7 tM 1 0 7 c^Tffi&cJi, i2fll (P + M) 
IS 1 1 3#^J&2tU nix^^Si l 3Cii, av^lll 1 4 ^iS4l$ittv^ 0 
[0 0 0 5] 

tfz, 2f- KV >^g|51 0 2 Ji, NS¥S#H 1 0 60±S|5^^2#mM (PI) ^sg 
*11 1 5/6^^$a, -?-<D_hi|Uc S i 0-2 fCftill 1 6^ita^tLTV^ 0 £ fc, 

1 1 7 IIS LM^&^o 
[0 0 0 6] 

f^S&S|5 10U 2f- KV 1 0 2 tOJi-C, xv; ^m*M 110 §|5coJi 

1 1 6<7)_hK:{±, v -?m,mnMi<Dtzt6iz, mmmi 1 6-e&&s i o 2 ^«tHLK& 

<b J; -9 ^jj?y -f 5 y*$GD;ty >"^--> 3 >|g 118 X^MZWd o 
[0 0 0 7] 

1 0 3 ZW$C-t&*m>m±, y'J3> (Si) & , x^^tin 
0 fi. -^Ay'j3> (AISi) frbftV), ^Itl 1 4 i±i& (Ag) ^ 

^ (Au) frbft&i&mi 1 4 a (N i ) frbft&ikm 1 1 4 b^j&£tU 

3V^1S1 1 4 tltl 0 5 fi^E 1 1 9 T-^$tLTi3 19 % v ^1111 1 Ofr 

bltT^s. ~v ^mfrht£Z>v 4>? l 2 0-t?BB$1£*l-cv^ o ^Ml 0 4 (ir;v 

5 -^A-^^-c^^tLSo «i o 5itmmui 0 4^hi 2 l^^fttv^ 

o 

[0 0 0 8] 

Vcu-)V2 0 0f±, fES&*B2 0 1 KU >^2 0 2 ^#x.7t#S#»^ 2 0 3 ^^ 

iPi"^>M^2 0 4 lrix.tv^ 0 Jjt^K2 0 4 ii, 2 0 1 t if- KV >^S|5 2 0 

2 <DTUtemfbtlfcmmfafrb%&&Wi2 0 5 CS^$^tv>^ 0 #S#*T-2 0 3 it 
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, 74*— VX&2>o 
[0 0 0 9] 

flstt«5 2 0 1 14, (Ni) f f fOftlSlI 2 0 6 fc-?-«TIOTt?)i 

1 ««M (N + M) 2 0 7 t , il 2*mM#«#0^fcLil 2 0 6 <D±M^ 
Jft*tLfc*2S*M (P + ) wW! 2 0 8fc> ^2$tIWfi#l2 0 8 «? 
*Lfc * V - Km* 2 0 9 t . mi illOWl 2 0 7 fcg&llS frfc T y - KM* 2 1 

o e> * * o 

[0 0 10] 

i fc, KV >^«2 0 2 fctt. NIW12 0 6 <0_hSB£» 2 ill (Pi) * 
i#I2 1 l«$tL, -tO-hflSKS i 0 2 ^ CO 2 1 2 *LTV>& 0 # V 

- KIS2 0 9 <D—m<D±t S i 0 2 ^ e> ft S #£i!*# 2 1 2 <Z>JtJ*tt N 'J-^llii(0 
S i 0 2 ^PJiffiL^ft £>&v> J: -5 tc^U >f 5 Kf©^7y^-y3 >I2 1 3 

[0011] 

^S**^ 2 0 3 -NMIH*tt> vP> (Si) "C* U > * V - Km* 209 

t±, 7;V^-^Ai"j3> (A 1 S i ) ^7JK-^A/f y-jr^/'f"* > (A 1 

/TiNi /T i ) T J - KM* 2 1 0 t±il (Ag) (Au) ^co^S 2 1 

OaUy^JV (N i ) m<Di&m 2 10b^?>^^ 7^- Km* 2 1 0 fc ^« 2 0 5 (4 
^B2 1 4 -e®M^£*L"Ci3 *) „ *v - Km* 2 0 9frb\±Tfr< ■k&if-htk&V 4 *7 

2 1 5-CE«R$tLTV>So ttz, 1&MM2 0 4 (4T;V5 -7 A-*$H^-CJBjft$ *l£ 0 
2 0 5 liJfcf&K2 0 4 KL#ffl 2 1 6 «^-$ilTV^ 0 

[0 0 12] 

iii?>^7-f^^^ ii¥Mo^>A-^f^v^i^ i:I7>^7 (A) 

[0 0 13] 

«\ #l^»l ~#I^»3#M) o 
[0 0 14] 

taotfs^tL, .lib^*;— nmh**-? yom*stMi6]-f sm«wiRi«Rfc, ^com* 
bb*mk# * «t x. £^7 - *m&* >^ - ;wc & v> -c . ±m^ 7 - - y •/com*^ t 

[0 0 15] 

tra2t'(j, /^7-#s#*t-^\ ^<DTm$m$&u±.fcmm2tixmifcftKi\xm 

ZtiZ^V- ^mfa* y * - /u K * v> t\ ±|B; "? 7 - co ± W t JifBifcM-t t 
[0016] 

[0 0 17] 

1 ~#fF»3 -eco«co^2»f«^-co±MHU^^FMco^S«: h 9 7 7°) 
«ttWlift 2fO*lttU48«©ifii**«itfcSt5S9i:J: I^^iLt 
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[0 0 18] 

ft£o yyfT^^^t, JiJ^I^S^^tLiftf^J^LT, PNS«tt 
& ft ^©^;vtS«IEBt:*oTv^;o 
[0019] 

2*^ SrJRT?*** h 9 y y^^JPBRWSfc**. ^WSt^ (Si) 

^-va ^flU (jJ*V >f 5 F\ S i N, S i O, S i ON, P S G (phosphorous Silicate 
Glass),Si0 2 , NSG (Nondoped Silicate Glass) tizit^ V'JaViftOi 

[0 0 2 0] 

[#S^l»t 1 ] #M 2000-124398 
[WHfcfclR 2] #n 2000-156439 ^-<2r# 
[#ITOK3 ] #gg 2002-33445 ^<ZrfR 

mm^mm l «t ? t •* & mm] 

[0 0 2 1 ] 

^ c & wffif&T <o mm * mm -t %> t t , * y -> ^ - -> 3 > k * t <d * n< t * ti&w- <o * 
)v t ^mmm^Ms k fc&cs-t ^mm^mm * mm-tz ztK$>%> 0 
[0022] 

[RS *• * * <73 ] 
[ 0 0 2 3 ] 

[0 0 2 4] 

•fe^/««SHO*fctfe*a5< LfcJtr- FV >^*Pfc, FV >^«OJhfflSte3&&U 
, -b;i/fI^O_hf^'ti^^^ftv^N°^ ->^?- v 3 # 1 i^I<^)^*7 7 

[0 0 2 5] 
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[0 0 2 6 ] 

i&T Z m C - ^RTfg t & Z> o 
[0 0 2 7] 
[0 0 2 8] 

IGBT) ^V^V^o I GBT^Ev^-;H 0 ii. f^»jfi5 1 1 ttf- KV 2 
£ft;i^#*#«^i 3£^feP^&$uMl 4, 1 5^fx.tv^ 0 
[0 0 2 9] 

JfefSMR 14, 1 5 fgi&£R 1 1 t if- K 0 ^ ^«|3 1 2 I'lx^t ^ tifc*fe*i#:^ «b 

4 i:^lf;TMi«l 4 f^»«S 1 1 0_h§5<7)^$ 6 ^ 

7>fb$;£o t«i 7 fc^ii 8{±. ^ ^tsi 6 ^#£iji 9<o*BBS&«-e**K & 

Ml SUM (Ag) , ^ (Au) til 7t±--7^r;V (Ni) , 

t-;v (Ni/Ti) ^t?afe*o »£>J1 9ti^BB^WWII^-e^^o ^y v-? 

-> 3 >i2 ot±, ^ ^ k> Mit^st (s i n) . @Mfc^-^* (s i o) > mm.it 

*rJm (Si ON) , mi??* (PSG) , &V-7<rJW£.tf?A (NSG) , —Stffc 

^-^i (sio 2 ) ^tftoTv^o 3 m^m #-9 

f7>yX^ (IGBT) 7>£>&&o 
[0 0 3 0] 

II (n + M) ^S^O^-y y rm 2 3 Hi SmM«#<7>fl5}«Jf 2 2 OJigflfc:^ 

4co±^lC^$^^l««M (NI) f»x??«25^ ^5ym2 

5 Kig&fcStLfc^ y^ISl6fc, l2ilM#©^-^12 4co^-r^;V«± 
«feli#2 6t\ mm^XftZmZiitzf- MI2 7 fcSrfx., ilftl*^^^ 
7tM2 3©TSCii, H 2 agWM^*^ 3 ^1 2 8 t^)&$ *U ^V^^i2 8 
fctt. & (A g) ^ (Au) f©^12 9 b t-y^r;V (N i ) ^<D&m 2 9 a^<b& 

6 3l/^^li2 9 «$tLTV^ 0 

[0 0 3 1 ] 

tfZy K y 2{±, Nl^ffl2 20ji^|5^^2S«M (PS) 

3 o#ros£^ -eoji^^s i o 2 ^(Dmms l^-mmzti't^&o ttz, s 2 ay 
- v mm 1 i 0 & 0 ^r— k 0 > 1 2 <d± k v-? iwu©/:fei^ #e 

Hit 3 1 S i O 2 «J§ffi L&~&£>&v* X -9 &~*°0 >f ^ F^M^<W|t (S i N) 

> SHt-W* (S i O) . ma^^-r* (S i ON) f<0^7y^-y3>12 Ot^ffi 
^l-) 0 ^yy^-yayl20a> 1 1 <7)±§|U~ t±^fb £v^ 0 

[0 0 3 2] 

iO^^ttiilSt^^ii, ^itf, i"J3> (S i) ZtiKWib 
-firvy^^m (G a A s ) ^ if co-fb^%#S#-e ^ y 1 6 li, T;V5 

3> (A 1 S i) -e*^). 3V^^lg2 9 fc«3 4 ti#ffl 3 5tr^$tL 

tv^o tfc, m«i 4 t±r;v5 -<7A^ii^-ef^$^^,o ilfllS 
9 y y°) l 5 ^ r;v5 ^<7 A^>n^-eM$tL^ 0 

[0 0 3 3] 
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mR3 4 i4M®^#3^T;v5 ~V %>&JRW%L (Htjn-^T) iflS&f&tffcT 
$i-*&4kTA'$-VA, mfofrJ^frbb&o 4(4^ffl#3 7 «£ iJlfcf&Kl 

4_hK^£-£*L> 3 1/^^112 9 14#EB3 5f«$ItfH-t\ ^R3 4 _t 
fc:**tttK8MSE$*LT\ 3 143fe«3 4 ^LTTfBi&MU 4_h«*c£*l 

o 

[0 0 3 4] 

> yy?f©tMCM?^^ 19 , IGBT^ya-JH 0 <75«^0#t'^W^ _( 
I G B Tft^-) 1 3 t^^S^&TflS&M 1 4 tilttlS 1 5 ^LttSCfe 
fLTMU ^WciHGBTi^l 3M$tLl,„ r^:iJS§WIGBT 
^^a-;H0fli> IGBTt^l3-eH4t^i(±, nv^lS2 9l!«I GBT 
ft^f-l 3TW^»3 4 fcTMitl 4^^LtM^:ft*$it^o -^^5 
MM 1 6 «IJC0 I G B Tit?- 1 3 ±Itli, ittlt 1 5 ^®*^J H^UIGBT 

l^i 3«o^5 ^ * mm 1 6«i=r£*u 5WH3 em^x 19 

«3 4i;i^iitv^ 0 ±*MW!fc*U 5 I4|ffl^*#&¥«fc^&&^*^ H&feS 
j®h LTfflv^tU I GBTf^l 3-e^i-^mi4, I GBTff 1 3«x5 -;^SS 
16I<^)IGBT^13 ±M^ h % , 1 9 , iltll 1 5 , WSL 3 4 43 4 ZTF 

[0 0 3 5] 

i^nc, IGBT*?13-eMtSiii, IGBT13©i^^Ml6fl, 

CIGB T*^- 1 3 C75 3 V ? ^ I« 2 9 H0*» ^ <0^^tl^fg*-rS & fr-J^T, mU 
mffi&n-f S tz a6«*rL^i&m-r So dWaHGBT^^a-^lO <D<£5kPttf^ 
fn|_h L> I G B 1 3 Wf&^^^jfeiiti-S ut^t^o £ fc^ ±8BJfc?&& 1 5 £ 

tlt«Lf;/:fe, I GBTf^l 6 ri^ 02ft&£ffl"9 *?*tt?& < , IGBT|f-13 

[0 0 3 6] 

£ h £ <7>±MftMS: 1 5 {4, F V > 1 2 _h£B?V? y v^- "> a >i2 0 t 
<DmKm$%2 l^&^K ^7'>^-">3>l2 0i:S'&Lt^^v^t\ SJ^Ji#^&o 
£ 0±MfM 1 5 <Z)#5R t ^ r>^-^3Vl2 0, K V > 1 2 <OWiW^k 
^I^ot^tU- K V >^|5 1 2 ONMifSiM/i 2 2^PIW13 0, N + M'* 
v 7 rJf 2 3 „ 3 1/^^128 7^J&£4l^> V a ^^R^iUS^^it^^ 
3 > %MX*<D ? yv? <D?£$L*Wk%> c\ t WC § > * 7 v Z iz 4 S jfj-ffii&T *Mif S 
Cfc^^o iti, ^M-V3>I2 0^'- KV ^tlLtlft/i^&SO^v^- 

[0 0 3 7] 

£45, _hIB04 d fcflfc&Ji, B2t^t£HM^>f«lW^Uifflv^; 
t^T-l^o IH2J4. :£§PJ£ h V^^m^t^T'VsMXtcitfflL^^^-e^So -fr;v« 

>i5 0 *#x.*v^fc, ±mmmfiL&'*y ->^--> a >m^^fl*<o^^> 

^x.^v\^{4|wi#-e^So t7t> 02 ^43v>ro^(4, H 1 x*<DmM£^U<£>Um*% 
-f S KWimon^ £tt L- T S o 
[0 0 3 8] 

El 3 i4. ^h^<^^2 o*»«J^#s#*#^o^v^--;v«^^7Ki-®fM!ll-e^ 
So -0«Mtrf4. #»#^e^«^i-S#*#«?-(4^^^- Ktr^So 
Y^V^-^A 0 (4, #I&^4 1 tlf- 2 ^#x.^#*#«?-4 3 £^1" 

Jft|«4 4, 4 5 £ftx.TV^So 
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[0 0 3 9 ] 

Wt&M 4 4, 4 5 J4, fPt&tl? 4 1 t K V > y*g|$ 4 2 (7)Ti ^ tLTt 

%2>m®L5 8 i:ML/:TMI«4 4 #M4 1 O _h§R<Z) # V - K1S4 6 fc> <fe 
147 fc#^4 8 tmmU 9 *^LT»^L, KV >y"g|U 2 <£>±«BKitflf£ft;fc 

v 3 >jh 5 o ^ arafig 5 i zmnrmteLft^-tuifomffi. :/) 4 5 

frbfo&o iI4 7 t^I4 8li, K1I4 6 t^#£ij4 9 <D^m±mx~ & >9 . ^ 

14 7 (411 (A g) , ± (A u) If"?* ^ tI4 8 J4^y ^r;V (Ni) , 1-9^/-? 
>r)\> (Ni/Ti) ifc, ^*^iJ4 9t±, ^ffl^^mtt»#T-*^>o ^"'r> 

v a yJH5 0 J4*°V >f 5 h\ ft^^-f* ( S i N) . IHfc^lt (S i O) , g^Mfb 
yM* (S iON) , BJf9X (PSG) , #F-7>^ttf7X (NSG) , 
^-TSt (S i O 2 ) ^5>4oTV>i 0 ¥S#«^-4 3 14, 74*- Yfrblk&o 

[0 0 4 0] 

ffc«fr«8 4 1 14, ilftl (NI) 3MHfctf>fcfigL» 5 2 fc^OTWfcfl****!* 
mS (N + S) <7>¥3iWS 53i> ffll (NI) 3MHfc<DS#£SMI 5 2 ©_h8BKJ£ 

fc*y-KtS4 6i, & i mmw.(D^m*m 5 3 (a s ) (a u ) 

f©iI5 5 b k=-y>r)V (N i ) f(DiI5 5 a^^JT;- KIg5 5 £4fxTV^ 
[0 0 4 1 ] 

KV >^*M 2 W\ Nl^i#i5 2©±Ii:i2ilI (PI) 
5 6j&*J&J*S*U *<D±.m'S i 0 2 ^OlMf/f 5 7**ii»$*LTV>4o F V 
4 2C0±ICJ± % ';-^«aE«KWO^:*^, #tft« 5 7T^^S i 0 2 5&*ffl # ffi L ft <b * 
^ t:*°'J ^ 5 K*gft*->f * (S i N) „ mikfr^m (S i O) , m^ffc^* (S 
iON) , mtf?X (PSG) , *K-^-f»«55r9^ (NSG) , mfc^^I (S 
iOa) f©A'7y^-y3>l5 0tSI^l% tfz, a°7 v^-y a >I5 0 (i, 
f£S6SB4 1 o±l9JCi±***»6 ftv^ 0 
[0 0 4 2] 

-oW#ii^«t^*$ffii, Mif^ y'J3> (s i) *-*LfcR£> 
t**'J^H| ( G a A s ) 4^©ft^Wi^'Uv> 0 *V-Ktt4 6l±, T;V^ 
- >7 A v i; n y ( A 1 S i ) -C* 19 , 7 y - K«« 5 5 fc« 5 8 tt#ffl 5 9a "Cg^-S 
iitv^o T^ScM4 4 J47^5 A^iffMS^o _L^&M 

(7; F v y -7°) 4 5 & T;V5 -9A^»j|!^"C^jS§^4o 
[0 0 4 3 ] 

5-"?A^fe44o Mt5 8 tt#Hl*K 4 «} TfflHfeafc*U 4_hfcSte-$*u 

S5 5(4#EB5 9 afroitfttt"e, 5 8 ±<&^JRJ*Kfc:**C»fcgMS$ *LT, # 

S#*^4 3 f43fc&5 8 £^LTTMM4 4±K3$m$*LS 0 ±MM (* 

f7-;7") 4 5 }4, ^15 8 fc^-ffl 5 9b K±oT»#§nTV»4 0 
[0 0 4 4] 

^>f K^ya-iV4 0(4, T»IM4 4 Tt'ilifE»^'J J: o X t 

yM Kft^) 4 3 •c5&^i"SHft*T'»lkJlfeK4 4 t±mWcMKA 5 ^^LtMlfi: 
ftiLTMLx ttttw 4 19 ^-f K*^4 3 W^Wo £Oi^ilS$*L5^ 

-IjlJV- KM 4 6fflljOy"M^- K^4 3±®-Ci4, ±t|$miM4 5 ^*^J 4 9 * 
iLTN K*^4 3 oyjy- K«*4 6 K^&Zti^ 3feKi©±«jftlWR4 5 i4 
^ffl 5 9 b^K* ^^5 8 ^^-^tLTV^o ±SfeM4 5 {4iffMa<^yC § 
"C**fe*, »te*J»t LTJSv*fb*U Nt-F»?-4 3tMt5|l±, ^>f*-K 
- 4 3 O * V - Fit 4 6 I © t - Fif 4 3 ±1^ 5> ^ mMM 4 9 , ±«JfeHfc 
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[0 0 4 5] 

ffi , IS 5 5 UK ©Mi * <b mm^fcmir & © t\ «Nt-F*ya- ;v 

Oi^^Mt - 4 3 CO T y - 5 5 lb O^Jfe&Sf 'MS&i"* & <D 

^fSTO^i^ni-^7tA6Mf/C^a«i-^ 0 tftfc J: <9 K^y^-;W 0 (7) 

J%*Pttfg^ffi]J:L, f ^ t - Ft I 1 4 3 OHifiS ^fitt i t I -& 0 _hffi 
&M4 5 fc^JR-CfcJsRLfcfci^ KPH^4 3 <*>ifei&£fi-9 tfftfC* < , ^ 

[0 0 4 6] 

$ fb i ©±»CM4 5 ^ F »; > rffl 4 2 JiflSco^ y v^- y 3 >l50t 
w MIC IH BR 5 13&**U, ^>r>^-i/3>l5 0ti^Ltv^v^-e, ia£±#3&*2fco 
§ ©±g|$j&lM 4 5 <7)^5g a >H 5 0 „ Of— K V > 4 2 (DWkWtW 

j&^fcoTV^T £ 2f- KV yjf^A 2 ©NM^SfeUi 5 2 ^Pffl^&Wf 5 6, N + M# 

[0 0 4 7] 

ME|-e^^>o ^ ©Hlf It^^f Mt^E y ^ - ;v 6 0 li , |6i^H^#-7F 
(IGBT) i:^>ft-KS:tLTV^ 0 ffC, I GBTf^ttil^i 

^*-k»t-{4> ^2 o)mmmm^mmvtz t><Dtmmx&&<Dx\ m3xmLtzi><Dt 

[0 0 4 8] 

WMtKUW-r&t, «Mt*yi-^6 (Hi, (I GBTi^) 1 3 t 

*mfcm=f- (.y^t- pst^p) 4 3 ^m-r^mme 1,62 ^t£tv^ 0 
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